Abstract-Based on the Saint-Venant's problem, combine the Crack3D code and Ansys software, a new finite element combination method to calculate the Saint-Venant's torsion problem including crack is proposed. In order to illustrate its application, the numerical example for a Saint-Venant's torsion problem with crack are given and the numerical results are satisfactory.
I. INTRODUCTION
This paper combined the Crack3D FEA code [1] , developed by Drs Jianzheng Zuo, Xiaomin Deng and Michael A. Sutton., in the Department of Mechanical Engineering at the University of South Carolina, SC, U.S.A. and general software Ansys to get the combination finite element method to calculate the Saint-Venant's torsion problem including crack. In the example, some numerical results such as the stress intensity factor KIII, torsion rigidity D, shearing stresses ( ) 
III. THE COMBINATION FINITE ELEMENT METHOD TO
SOLVE SAINT-VENANT'S TORSION PROBLEM To the author's knowledge, the boundary element method [3] has been used extensively to solve the Saint-Venant's torsion problem in elasticity. In solid mechanics, the finite element method [4] (FEM) is a well known, versatile, flexible numerical method that is being used extensively in almost all fields of science and engineering. Since it does not appear that the FEM has been used to computationally solve the Saint-Venant's torsion problem, one of the goals of this paper is to outline a combination of theory and FEM analyses to solve an equivalent Saint-Venant's torsion cylinder. Here the CRACK3D code with ANSYS software finite element method will be used to solve the general torsion cylinder in order to get the relative numerical results on the boundary Γ equivalent to the Saint-Venant's torsion solution. After substituting these results into the boundary element discretion formula derived from Saint-Venant's torsion theory, the torsion numerical solution for the equivalent Saint-Venant's cylinder torsion problem is obtained.
In order to explain the combination method used here, the essential patterns to solve the equivalent problem are outlined below.
Step 1. Establish the geometric model in an Ansys Preprocessor. Mesh the geometric model using 8-noded brick element.
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Step 2. Using following GUI operations [5] Step 3. Insert NODES.DAT file and ELEMS.DAT file into MESH3D interface and execute the Pre-Interface Code MESH3D to generate the data file CRACK3D.MSH.
Step 4. Using the NODES.DAT file and ELEMS.DAT file, establish the controlling data file CRACK3D. DAT Step 5. Insert the data files CRACK3D.MSH and CRACK3D.DAT into the CRACK3D interface and execute the main code CRACK3D to obtain the numerical results of CRACK3D.ANS and CRACK3D.RES.
Step 6. Insert the binary neutral data file CRACK3D.ANS into POST3D interface and execute the Post-Interface code POST3D to transform the obtained result data to ANSYS Post-Processor data format CRACK3D.RST.
Step 7. Read the data file CRACK3D.RST in ANSYS Post-Processor. Then the ANSYS Post-Processor can be used for displaying displacement, stress and strain fields.
Step 8 
Step 9. From ANSYS Post-Processor or the CRACK3D.RST to take the stresses, strains and all the needed results. After that using the two maximum shearing stresses ( ) Step 11. In the case of the cross-section Ω with an edge crack, obtain the COD of the crack and determine the III-mode stress intensity factor at the crack tip by following formula [ 6 ] 
